From: Draper. Cynthia E

To: Saric, James; bucholtzp@michigan.gov; kinatw@cdmsmith.com; jeff.keiser@ch2m.com
Cc: John Kern; Prytula, Mark T; Glover, Tim

Subject: FW: Geomorph data update for Area 1 FS

Date: Monday, July 08, 2013 8:57:39 AM

Attachments: CrossTabulationsSurf No Hotspots.xlsx

Deep Combined.pdf
Shallow Combined.pdf
CrossTabulationsDeep No Hotspots.xIsx

See below for our call today on Geomorphic analyses. Please consider these attachments draft for
discussion purposes only.

The attachments represent a refinement of the previous geomorphic analysis based on prior
discussions with John Kern and Chuck Roth.

From: Draper, Cynthia E

Sent: Sunday, July 07, 2013 10:09 PM

To: ‘John Kern'; ‘Icforten@gapac.com'; ‘Griffith, Garry T.'; Prytula, Mark T; Glover, Tim
Cc: Bondy, Garret E; Abid, Joseph A

Subject: Geomorph data update for Area 1 FS

| have attached preliminary draft revised geo — PCB stats from Area 1, Sections 2, 3, and 4
for discussion on our call tomorrow. They were revised to

e Show 2 depth intervals (0-6” and >6")

e Non-detects at ¥z detection limit (this was sufficiently small to help with using a log
scale)

e Use of log scale
e RAL analysis of 1, 2, 5,10, and 50 ppm PCBs

e Chemical and physical data such as TOC, grain size excluded as they did not cover
a thorough enough area to be useful at this time, even if positive correlations were
made.

e Data from known hot spot areas removed from data set. This did not remove all

concentrations above 50 ppm from the data set. Some isolated samples of 50 ppm
are not in a hot spot area.

| have only sent to those planning to be on the call tomorrow. If others attend, | will forward
as | am aware of their attendance.

Hope you all had a great holdiay weekend. Looking forward to the call tomorrow and
wrapping up.

Cynthia Draper | Project Manager/Associate Engineer

AMEC | Environment & Infrastructure
1075 Big Shanty Road NW, Ste. 100 | Kennesaw, GA 30144 | USA
Direct 770-421-3565 | Fax 770-421-3486
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Surficial (<=6) Channel Loc

		Channel Location Category by Various PCB Categories (0-6" Depth Interval)

		PCBs above/below 1								PCBs above/below 1

		ChannelLoc		Above 1		Below or Equal to 1				ChannelLoc		Above 1		Below or Equal to 1

		Backwater		1		3				Backwater		25.0%		75.0%

		Confluence		4		3				Confluence		57.1%		42.9%

		Left Channel		29		130				Left Channel		18.2%		81.8%

		Mid Channel		2		116				Mid Channel		1.7%		98.3%

		Right Channel		26		141				Right Channel		15.6%		84.4%

				Pearson's Chi-squared test

		X-squared = 29.3848, df = 4, p-value = 6.529e-06

		PCBs above/below 2								PCBs above/below 2

		ChannelLoc		Above 2		Below or Equal to 2				ChannelLoc		Above 2		Below or Equal to 2

		Backwater		1		3				Backwater		25.0%		75.0%

		Confluence		4		3				Confluence		57.1%		42.9%

		Left Channel		15		144				Left Channel		9.4%		90.6%

		Mid Channel		1		117				Mid Channel		0.8%		99.2%

		Right Channel		9		158				Right Channel		5.4%		94.6%

				Pearson's Chi-squared test

		X-squared = 40.0458, df = 4, p-value = 4.235e-08

		PCBs above/below 5								PCBs above/below 5

		ChannelLoc		Above 5		Below or Equal to 5				ChannelLoc		Above 5		Below or Equal to 5

		Backwater		0		4				Backwater		0.0%		100.0%

		Confluence		3		4				Confluence		42.9%		57.1%

		Left Channel		9		150				Left Channel		5.7%		94.3%

		Mid Channel		0		118				Mid Channel		0.0%		100.0%

		Right Channel		6		161				Right Channel		3.6%		96.4%

		        Pearson's Chi-squared test

		X-squared = 34.1786, df = 4, p-value = 6.849e-07

		PCBs above/below 10								PCBs above/below 10

		ChannelLoc		Above 10		Below or Equal to 10				ChannelLoc		Above 10		Below or Equal to 10

		Backwater		0		4				Backwater		0.0%		100.0%

		Confluence		0		7				Confluence		0.0%		100.0%

		Left Channel		1		158				Left Channel		0.6%		99.4%

		Mid Channel		0		118				Mid Channel		0.0%		100.0%

		Right Channel		6		161				Right Channel		3.6%		96.4%

		        Pearson's Chi-squared test

		X-squared = 7.5367, df = 4, p-value = 0.1101

		PCBs above/below 50								PCBs above/below 50

		ChannelLoc		Above 50		Below or Equal to 50				ChannelLoc		Above 50		Below or Equal to 50

		Backwater		0		4				Backwater		0.0%		100.0%

		Confluence		0		7				Confluence		0.0%		100.0%

		Left Channel		0		159				Left Channel		0.0%		100.0%

		Mid Channel		0		118				Mid Channel		0.0%		100.0%

		Right Channel		4		163				Right Channel		2.4%		97.6%

		        Pearson's Chi-squared test

		X-squared = 6.9594, df = 4, p-value = 0.1381





Surficial (<=6) Slope

		Slope Category by Various PCB Categories (0 - 6" Depth Interval)



		PCBs above/below 1								PCBs above/below 1

		Slope_Cat		Above 1		Below or Equal to 1				Slope_Cat		Above 1		Below or Equal to 1

		low		25		138				low		15.3%		84.7%

		moderate		14		155				moderate		8.3%		91.7%

		high		8		66				high		10.8%		89.2%

		        Pearson's Chi-squared test

		X-squared = 4.0845, df = 2, p-value = 0.1297

		PCBs above/below 2								PCBs above/below 2

		Slope_Cat		Above 2		Below or Equal to 2				Slope_Cat		Above 2		Below or Equal to 2

		low		13		150				low		8.0%		92.0%

		moderate		5		164				moderate		3.0%		97.0%

		high		3		71				high		4.1%		95.9%

		        Pearson's Chi-squared test

		X-squared = 4.4885, df = 2, p-value = 0.106

		PCBs above/below 5								PCBs above/below 5

		Slope_Cat		Above 5		Below or Equal to 5				Slope_Cat		Above 5		Below or Equal to 5

		low		8		155				low		4.9%		95.1%

		moderate		5		164				moderate		3.0%		97.0%

		high		1		73				high		1.4%		98.6%

		        Pearson's Chi-squared test

		X-squared = 2.1422, df = 2, p-value = 0.3426

		PCBs above/below 10								PCBs above/below 10

		Slope_Cat		Above 10		Below or Equal to 10				Slope_Cat		Above 10		Below or Equal to 10

		low		5		158				low		3.1%		96.9%

		moderate		2		167				moderate		1.2%		98.8%

		high		0		74				high		0.0%		100.0%

		        Pearson's Chi-squared test

		X-squared = 3.3258, df = 2, p-value = 0.1896

		PCBs above/below 50								PCBs above/below 50

		Slope_Cat		Above 50		Below or Equal to 50				Slope_Cat		Above 50		Below or Equal to 50

		low		3		160				low		1.8%		98.2%

		moderate		1		168				moderate		0.6%		99.4%

		high		0		74				high		0.0%		100.0%

		        Pearson's Chi-squared test

		X-squared = 2.2268, df = 2, p-value = 0.3284





Surficial (<=6) Curve_Straight

		Curve Location by Various PCB Categories (0-6" Depth Interval)



		PCBs above/below 1								PCBs above/below 1

		CurveLoc		Above 1		Below or Equal to 1				CurveLoc		Above 1		Below or Equal to 1

		Inside Curve		11		71				Inside Curve		13.4%		86.6%

		Midchannel in Curve		0		71				Midchannel in Curve		0.0%		100.0%

		Outside Curve		20		82				Outside Curve		19.6%		80.4%

		Straight		26		161				Straight		13.9%		86.1%

		        Pearson's Chi-squared test

		X-squared = 14.7912, df = 3, p-value = 0.002004

		PCBs above/below 2								PCBs above/below 2

		CurveLoc		Above 2		Below or Equal to 2				CurveLoc		Above 2		Below or Equal to 2

		Inside Curve		4		78				Inside Curve		4.9%		95.1%

		Midchannel in Curve		0		71				Midchannel in Curve		0.0%		100.0%

		Outside Curve		9		93				Outside Curve		8.8%		91.2%

		Straight		12		175				Straight		6.4%		93.6%

		        Pearson's Chi-squared test

		X-squared = 6.4703, df = 3, p-value = 0.09084

		PCBs above/below 5								PCBs above/below 5

		CurveLoc		Above 5		Below or Equal to 5				CurveLoc		Above 5		Below or Equal to 5

		Inside Curve		2		80				Inside Curve		2.4%		97.6%

		Midchannel in Curve		0		71				Midchannel in Curve		0.0%		100.0%

		Outside Curve		7		95				Outside Curve		6.9%		93.1%

		Straight		6		181				Straight		3.2%		96.8%

		        Pearson's Chi-squared test

		X-squared = 6.4858, df = 3, p-value = 0.09022

		PCBs above/below 10								PCBs above/below 10

		CurveLoc		Above 10		Below or Equal to 10				CurveLoc		Above 10		Below or Equal to 10

		Inside Curve		2		80				Inside Curve		2.4%		97.6%

		Midchannel in Curve		0		71				Midchannel in Curve		0.0%		100.0%

		Outside Curve		5		97				Outside Curve		4.9%		95.1%

		Straight		0		187				Straight		0.0%		100.0%

		        Pearson's Chi-squared test

		X-squared = 11.7423, df = 3, p-value = 0.00832

		PCBs above/below 50								PCBs above/below 50

		CurveLoc		Above 50		Below or Equal to 50				CurveLoc		Above 50		Below or Equal to 50

		Inside Curve		1		81				Inside Curve		1.2%		98.8%

		Midchannel in Curve		0		71				Midchannel in Curve		0.0%		100.0%

		Outside Curve		3		99				Outside Curve		2.9%		97.1%

		Straight		0		187				Straight		0.0%		100.0%

		        Pearson's Chi-squared test

		X-squared = 7.1624, df = 3, p-value = 0.0669





Surficial (<=6) Descrip Stats

		Surficial Descriptive Statistics

		ALL		mean		sd		IQR		0%		25%		50%		75%		100%		n

				1.508741		8.514395		0.35525		0.0083		0.03475		0.101		0.39		101		455

		Channel Location		mean		sd		IQR		0%		25%		50%		75%		100%		n

		Backwater		0.6755		0.9366613		0.5035		0.18		0.1965		0.221		0.7		2.08		4

		Confluence		3.9431429		3.7325645		5.7365		0.085		0.4135		4.89		6.15		9.5		7

		Left Channel		1.0026132		3.7911826		0.58525		0.025		0.03625		0.138		0.6215		44		159

		Mid Channel		0.1393475		0.3131133		0.0865		0.026		0.0295		0.046		0.116		3		118

		Right Channel		2.8761365		13.4266274		0.533		0.0083		0.046		0.16		0.579		101		167



		Slope Category		mean		sd		IQR		0%		25%		50%		75%		100%		n

		low		2.6647871		12.61567		0.488		0.0083		0.072		0.205		0.56		101		163

		moderate		0.928855		6.183595		0.1465		0.017		0.0295		0.047		0.176		68.5		169

		high		0.4644392		1.24276		0.228625		0.017		0.032125		0.077		0.26075		9.4		74

		Curve Location		mean		sd		IQR		0%		25%		50%		75%		100%		n

		Inside Curve		1.7887293		8.7867171		0.5765		0.0083		0.0535		0.192		0.63		68.5		82

		Midchannel in Curve		0.1267817		0.1531339		0.11775		0.026		0.02975		0.054		0.1475		0.683		71

		Outside Curve		3.9295098		15.8055498		0.7565		0.025		0.051		0.22		0.8075		101		102

		Straight		0.5306417		1.4171517		0.2315		0.017		0.0305		0.072		0.262		9.4		187
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2. PCBs by Slope Category (0-6 inch)
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Deep (6+) Channel Loc

		Channel Location Category by Various PCB Categories (> 6" Depth)

		PCBs above/below 1								PCBs above/below 1

		ChannelLoc		Above 1		Below or Equal to 1				ChannelLoc		Above 1		Below or Equal to 1

		Backwater		1		8				Backwater		11.1%		88.9%

		Confluence		6		6				Confluence		50.0%		50.0%

		Left Channel		8		110				Left Channel		6.8%		93.2%

		Mid Channel		1		89				Mid Channel		1.1%		98.9%

		Right Channel		13		130				Right Channel		9.1%		90.9%

				Pearson's Chi-squared test

		X-squared = 35.9721, df = 4, p-value = 2.932e-07

		PCBs above/below 2								PCBs above/below 2

		ChannelLoc		Above 2		Below or Equal to 2				ChannelLoc		Above 2		Below or Equal to 2

		Backwater		1		8				Backwater		11.1%		88.9%

		Confluence		6		6				Confluence		50.0%		50.0%

		Left Channel		5		113				Left Channel		4.2%		95.8%

		Mid Channel		0		90				Mid Channel		0.0%		100.0%

		Right Channel		8		135				Right Channel		5.6%		94.4%

				Pearson's Chi-squared test

		X-squared = 52.9802, df = 4, p-value = 8.603e-11

		PCBs above/below 5								PCBs above/below 5

		ChannelLoc		Above 5		Below or Equal to 5				ChannelLoc		Above 5		Below or Equal to 5

		Backwater		0		9				Backwater		0.0%		100.0%

		Confluence		4		8				Confluence		33.3%		66.7%

		Left Channel		2		116				Left Channel		1.7%		98.3%

		Mid Channel		0		90				Mid Channel		0.0%		100.0%

		Right Channel		6		137				Right Channel		4.2%		95.8%

		        Pearson's Chi-squared test

		X-squared = 39.4613, df = 4, p-value = 5.594e-08

		PCBs above/below 10								PCBs above/below 10

		ChannelLoc		Above 10		Below or Equal to 10				ChannelLoc		Above 10		Below or Equal to 10

		Backwater		0		9				Backwater		0.0%		100.0%

		Confluence		3		9				Confluence		25.0%		75.0%

		Left Channel		1		117				Left Channel		0.8%		99.2%

		Mid Channel		0		90				Mid Channel		0.0%		100.0%

		Right Channel		6		137				Right Channel		4.2%		95.8%

		        Pearson's Chi-squared test

		X-squared = 28.3422, df = 4, p-value = 1.063e-05

		PCBs above/below 50								PCBs above/below 50

		ChannelLoc		Above 50		Below or Equal to 50				ChannelLoc		Above 50		Below or Equal to 50

		Backwater		0		9				Backwater		0.0%		100.0%

		Confluence		2		10				Confluence		16.7%		83.3%

		Left Channel		0		118				Left Channel		0.0%		100.0%

		Mid Channel		0		90				Mid Channel		0.0%		100.0%

		Right Channel		2		141				Right Channel		1.4%		98.6%

		        Pearson's Chi-squared test

		X-squared = 29.9232, df = 4, p-value = 5.074e-06





Deep (6+) Slope

		Slope Category by Various PCB Categories (> 6" Depth)

		PCBs above/below 1								PCBs above/below 1

		Slope_Cat		Above 1		Below or Equal to 1				Slope_Cat		Above 1		Below or Equal to 1

		low		12		128				low		8.6%		91.4%

		moderate		5		121				moderate		4.0%		96.0%

		high		2		50				high		3.8%		96.2%

		        Pearson's Chi-squared test

		X-squared = 3.0027, df = 2, p-value = 0.2228

		PCBs above/below 2								PCBs above/below 2

		Slope_Cat		Above 2		Below or Equal to 2				Slope_Cat		Above 2		Below or Equal to 2

		low		7		133				low		5.0%		95.0%

		moderate		2		124				moderate		1.6%		98.4%

		high		2		50				high		3.8%		96.2%

		        Pearson's Chi-squared test

		X-squared = 2.3407, df = 2, p-value = 0.3103

		PCBs above/below 5								PCBs above/below 5

		Slope_Cat		Above 5		Below or Equal to 5				Slope_Cat		Above 5		Below or Equal to 5

		low		3		137				low		2.1%		97.9%

		moderate		2		124				moderate		1.6%		98.4%

		high		1		51				high		1.9%		98.1%

		        Pearson's Chi-squared test

		X-squared = 0.111, df = 2, p-value = 0.946

		PCBs above/below 10								PCBs above/below 10

		Slope_Cat		Above 10		Below or Equal to 10				Slope_Cat		Above 10		Below or Equal to 10

		low		3		137				low		2.1%		97.9%

		moderate		2		124				moderate		1.6%		98.4%

		high		0		52				high		0.0%		100.0%

		        Pearson's Chi-squared test

		X-squared = 1.1253, df = 2, p-value = 0.5697

		PCBs above/below 50								PCBs above/below 50

		Slope_Cat		Above 50		Below or Equal to 50				Slope_Cat		Above 50		Below or Equal to 50

		low		2		138				low		1.4%		98.6%

		moderate		0		126				moderate		0.0%		100.0%

		high		0		52				high		0.0%		100.0%

		        Pearson's Chi-squared test

		X-squared = 2.559, df = 2, p-value = 0.2782





Deep (6+) Curve_Straight

		Curve Location by Various PCB Categories (< 6" Depth)



		PCBs above/below 1								PCBs above/below 1

		CurveLoc		Above 1		Below or Equal to 1				CurveLoc		Above 1		Below or Equal to 1

		Inside Curve		6		72				Inside Curve		7.7%		92.3%

		Midchannel in Curve		1		51				Midchannel in Curve		1.9%		98.1%

		Outside Curve		9		69				Outside Curve		11.5%		88.5%

		Straight		6		135				Straight		4.3%		95.7%

		        Pearson's Chi-squared test

		X-squared = 6.5646, df = 3, p-value = 0.08715

		PCBs above/below 2								PCBs above/below 2

		CurveLoc		Above 2		Below or Equal to 2				CurveLoc		Above 2		Below or Equal to 2

		Inside Curve		4		74				Inside Curve		5.1%		94.9%

		Midchannel in Curve		0		52				Midchannel in Curve		0.0%		100.0%

		Outside Curve		7		71				Outside Curve		9.0%		91.0%

		Straight		2		139				Straight		1.4%		98.6%

		        Pearson's Chi-squared test

		X-squared = 10.5255, df = 3, p-value = 0.01459

		PCBs above/below 5								PCBs above/below 5

		CurveLoc		Above 5		Below or Equal to 5				CurveLoc		Above 5		Below or Equal to 5

		Inside Curve		1		77				Inside Curve		1.3%		98.7%

		Midchannel in Curve		0		52				Midchannel in Curve		0.0%		100.0%

		Outside Curve		6		72				Outside Curve		7.7%		92.3%

		Straight		1		140				Straight		0.7%		99.3%

		        Pearson's Chi-squared test

		X-squared = 13.3084, df = 3, p-value = 0.004015

		PCBs above/below 10								PCBs above/below 10

		CurveLoc		Above 10		Below or Equal to 10				CurveLoc		Above 10		Below or Equal to 10

		Inside Curve		1		77				Inside Curve		1.3%		98.7%

		Midchannel in Curve		0		52				Midchannel in Curve		0.0%		100.0%

		Outside Curve		6		72				Outside Curve		7.7%		92.3%

		Straight		0		141				Straight		0.0%		100.0%

		        Pearson's Chi-squared test

		X-squared = 16.991, df = 3, p-value = 0.0007098

		PCBs above/below 50								PCBs above/below 50

		CurveLoc		Above 50		Below or Equal to 50				CurveLoc		Above 50		Below or Equal to 50

		Inside Curve		1		77				Inside Curve		1.3%		98.7%

		Midchannel in Curve		0		52				Midchannel in Curve		0.0%		100.0%

		Outside Curve		1		77				Outside Curve		1.3%		98.7%

		Straight		0		141				Straight		0.0%		100.0%

		        Pearson's Chi-squared test

		X-squared = 2.4886, df = 3, p-value = 0.4774





Deep (>6) Descript Stats

				Deep (> 6 inches) Descriptive Statistics

		ALL		mean		sd		IQR		0%		25%		50%		75%		100%		n

				1.286565		7.003838		0.20825		0.014		0.03		0.03925		0.23825		67		372

		Channel Location		mean		sd		IQR		0%		25%		50%		75%		100%		n

		Backwater		0.5331667		0.9705284		0.333		0.029		0.047		0.069		0.38		3		9

		Confluence		12.757125		23.8453058		8.383		0.0315		0.092		1.495		8.475		66		12

		Left Channel		0.4578008		1.8902868		0.11275		0.014		0.03		0.03475		0.14275		17.5		118

		Mid Channel		0.1474944		0.2864324		0.091375		0.015		0.028625		0.03275		0.12		1.99		90

		Right Channel		1.7721888		8.2632379		0.34525		0.021		0.03125		0.05		0.3765		67		143



		Slope Category		mean		sd		IQR		0%		25%		50%		75%		100%		n

		low		1.3827714		7.554436		0.3405		0.015		0.03		0.059		0.3705		67		140

		moderate		0.4407143		2.208251		0.147625		0.021		0.029125		0.033		0.17675		17.7		126

		high		0.3135481		1.362435		0.028625		0.014		0.030875		0.03375		0.0595		9.03		52

		Curve Location		mean		sd		IQR		0%		25%		50%		75%		100%		n

		Inside Curve		1.2267821		7.577692		0.39675		0.021		0.035		0.1465		0.43175		67		78

		Midchannel in Curve		0.21225		0.3496687		0.129625		0.015		0.030375		0.0555		0.16		1.99		52

		Outside Curve		2.3529808		8.4557057		0.2325		0.014		0.0305		0.041		0.263		52.3		78

		Straight		0.2120461		0.8697068		0.0195		0.025		0.0285		0.032		0.048		9.03		141
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